introduction
Lower back pain syndromes are currently defined as a specific epidemic. These syndromes usually refer to ailments that may occur in the lumbar, sacral (sacroiliac) and lumbosacral areas and then radiate to the buttocks and lower limbs. They are an outcome of rapid changes in lifestyle of the contemporary man, a significant reduction in physical activity and related muscle weakness, obesity, abnormal body posture, inadequate load application on the back during work, repetition of certain movements and injuries [1] . As a rule, lower back pain syndromes are the onset of chronic, often progressive ailments frequently leading to physical incapacity, work disability and limitations in daily activities [2] . In Poland, according to research results, 72% of the population under the age of 40, and 66% of men and 30% of women older than forty suffer from back pain [3] . In most cases, lower back pain recedes after a short period of time. Some of the pain cases, however, are so cumbersome and long-lasting that people with such symptoms have to contact physicians or physiotherapists.
Lower back pain is an interdisciplinary problem. Therefore, the correct treatment of patients with pain syndrome of this part of the back means a multidisciplinary treatment, including physiotherapy, pharmacotherapy, psychotherapy, patient and family education regarding lifestyle as well as work and leisure [4] . The primary purpose of treatment in spinal pain syndromes is to enable a patient's return to the desired level of activity and participation in society and to prevent relapse and the prevalence of chronic conditions as well [5] .
The issues of back pain in children and adolescents seem to be a very interesting research problem. The interest in this matter began to be extensive after the Finnish doctor J. J. Salamina's publication [6] . In the previous years, most researchers had believed that this problem did not affect children and adolescents. The clinical evaluation of back pain in children and adolescents is a serious diagnostic problem, despite the fact that many factors are included in the examination. Due to the exponential increase in the number of non-specific spine pain in children and adolescents, the European Commission's Research Executive Committee established the COSTB13 program [7] based on the results of clinical and questionnaire research.
In addition to the above-mentioned national and international research, works on the problems of lower back pain syndromes of the academic youth constitute a separate body of research. Various types of higher education institutions researched health status, physical activity, endurance and physical fitness, and the relationship between these factors and back pain [8, 9] . These studies showed that more than half of the examined students experienced pain in the lower back or felt it only at times, and that, over time spent studying, the severity of pain among students increased.
The issues of lower back pain syndromes have been repeatedly discussed in foreign publications, a majority of which involved back pain in pilots of aircrafts or helicopters [10, 11] . Polish authors dealing with issues of back pain syndromes also focus on this group of soldiers [12, 13, 14] . Regrettably, there are currently no publications on the problem of lower back pain syndromes in military students.
Therefore, the main aim of the study is to evaluate the differentiation of the physical fitness level of cadets of the Military University of Land Forces depending on the location of back pain. Moreover, the purpose of the study Lenart D. Location of back pain vs physical fitness of cadets Balt J Health Phys Act. 2019;11 (2) : [85] [86] [87] [88] [89] [90] [91] [92] [93] [94] [95] [96] [97] [98] is to determine the variability of somatic structure and physical fitness of the tested students in the three-year period of education at the Military Academy.
material and method
The research material was collected as a result of tests conducted among cadets studying at the Military University of Land Forces in Wroclaw at the Faculty of Management and Safety Engineering in the years 2015-2018. The study covered 189 men. The respondents' mean age was 21.9 years. The examination included anthropometric measurements, physical fitness tests, spirometric measurements and a survey. Measurements of basic somatic characteristics, such as height and body weight, were performed. The height of the body was measured with an anthropometer with the accuracy of 0.1 cm. Weight measurement was done on a medical scale with the accuracy of 0.1 kg. Based on measurements of height and weight, the body mass index (BMI) was calculated. Physical fitness was determined by means of the following motor tests: 3000-meter run (cardiorespiratory endurance), bent arm hang (functional strength), shuttle run 10 x 5 m (running speed and agility) and one leg standing (balance).
Parameters of the following respiratory functions were obtained: forced expiratory volume in 1 second (FEV1), forced vital capacity (FVC), peak expiratory flow (PEF). Measurements of the above parameters were performed using a Pneumo RS spirometer with the accuracy of 0.01 liters.
Measurements of functional abilities were carried out in sports facilities of the Military Academy of Land Forces in Wroclaw. The students performed physical aptitude tests in sports outfit, always under similar conditions. The survey provided information on:
• types of injuries experienced by the cadets; • periods during which the cadets suffered injuries; • circumstances in which the tested men were injured; • the location of back pain.
The collected material was developed using basic statistical methods. The calculated arithmetic mean, standard deviation and coefficient of variation were used to characterize the level of selected somatic and functional characteristics of the examined men.
Statistica version 9.0 for Windows (StatSoft Inc., USA) was used for statistical analysis. The arithmetic mean, standard deviation and coefficient of variation were calculated, which were used to define the characteristics of the level of the selected somatic features as well as functional and respiratory abilities of the subjects. In order to determine the statistical significance between the mean values of functional abilities and the location of back pain, a one-way analysis of variance (ANOVA) was performed. One of multiple comparative tests, i.e. the least significant difference (LSD) test, was used to determine which of the means were equal and which differed (in the case of rejecting the null hypothesis). The level of significance was set at α = 0.05 (statistically significant differences were determined when p < 0.05). Changes in somatic characteristics, physical fitness and pulmonary function parameters in the subsequent stages of the study were presented in a traditional way, i.e. comparing means and calculating the significance of differences between te mean results with the use of Student's t-test for dependent variables.
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results
Out of the total number of cadets, the highest percentage of respondents (29.2%) did not suffer any injuries during the three-year training period followed by those who suffered a joint injury (23.6%). The lowest percentage of the respondents (2.2%) suffered an orthopedic injury during the education process at the Wroclaw Military University (Fig. 1) .
Fig. 1 Percentage distribution of the cadets by the type of injury or lack thereof
A similar and at the same time the highest percentage of the whole examined group suffered injuries during the second and the third year of studies (28.6% each) ( Fig. 2) . Out of all cadets who experienced injuries during their education at the Military Academy of Land Forces, the largest group comprised those who had them during sports and health training, i.e. 38.1% (Fig. 3) . The least numerous group of the cadets suffered injuries during the morning physical training (4.8%) and in many other circumstances (4.8%). The highest percentage of students (58.4%) among all the examined men did not experience any back pain syndromes during a three-year period of military education, while the lowest number (2.2%) suffered from lumbosacral back pain (Fig. 4) . The brief statistical characteristic of somatic features and the body mass index, which is presented in Tables 1 and 2 , clearly indicates the beneficial and statistically significant changes that occurred in the somatic structure of the cadets during the three-year study period. Relatively low values of coefficients of variation and minor changes in their values over the whole study period proved the persistence of marginal or moderate differences in the examined men in terms of somatic features and the weight-height ratio.
www.balticsportscience.com The statistical characteristic of the functional abilities analyzed in the work shows favorable and statistically significant changes in the level of physical fitness and respiratory system efficiency during the three-year period research (Tables 3 and  4 ). Values of coefficients of variation and relatively small changes throughout the study period indicate different variability of the examined men in terms of functional abilities presented in the work. Lenart The results obtained by the cadets throughout the research period indicate a similar somatic structure regardless of the location of back pain or the absence of pain (Tables 5 and 7) . Although no significant differences in the mean values of the somatic features were observed, the students who experienced lumbar back pain were characterized by slightly slimmer body built compared to men in the other groups. This is evidenced by their lower body mass and body mass index. Notwithstanding the studied group, the mean values of the coefficients of variation were the lowest for the body height, higher and similar for the body weight and the body mass index.
The groups of cadets selected by virtue of the location of back pain or lack thereof had a similar level of physical fitness demonstrated by the lack of statistically significant differences between the majority of the analyzed functional abilities (Tables 6 and 7) . Only in the case of cardiorespiratory endurance in test I, running speed and agility in test II, the forced expiratory volume in 1 second in tests I and III and the forced vital capacity in test I did significant differences between the test groups appear. In the case of cardiorespiratory endurance, the highest level of this functional ability related to students with back pain, both the lumbar back pain and the sacral back pain, and the lowest one -to the group experiencing sacral back pain (Tables  6 and 8 ).
On the other hand, in test II, the cadets with lumbar back pain were the fastest in the shuttle run 10 × 5 m, while the men suffering from sacral back pain proved the slowest (Tables 6 and 9 ). By contrast, the highest level of the forced expiratory volume in 1 second in test I was obtained by the men with sacral back pain and the lowest one by those experiencing lumbosacral back pain (Tables 6 and 10 ). In turn, in test III, the highest level of this functional ability was found in men suffering from lumbar back pain, and the lowest one in the group experiencing sacral back pain (Tables 6 and 11 ). In the case of forced vital capacity in test I, the highest level of this ability was observed among students with sacral back pain and the lowest among those with complex pain (Tables 6 and 12 ). 
discussion
Lower back pain syndromes constitute the increasingly present health problem. According to many researchers, about 90% of people experience at least one back pain episode in their lives. In their opinion the age of pain occurrence is systematically reduced [6, 15] . According to Krawczyński [16] , problems of the musculoskeletal system, mainly in the spinal area, are observed in 10-15% of children in Poland. Cottalorda et al. [17] stated that back pain appears in 84.1% of children and adolescents. The study of 489 pupils aged 13-16 years carried out by Kędra and Czaprowski in the Bialy district [18] showed that back pain syndromes vary in frequency. In most of the examined children, i.e. 340 patients (69.5%), the pain occurred episodically, several times a year, often or permanently. Skaggs et al. [19] found that in 26% of children in the UK back pain lead to school absenteeism. 40% of the children population in the study by Petersen et al. [20] at least once in life have had back pain and 13% have had recurrent pain.
The issues related to lower back pain syndromes in the academic youth are a very interesting research issue. According to Olsen et al. [21] , the incidence of back pain in adolescents is about 30%. The review of the literature presented by Paprocka et al. [22] indicates that lower back pain is present in 70-80% of people under the age of 20 years and their incidence increases with age and more frequently affects women. The authors found that in 75% of patients symptoms withdrew after 4 weeks, in 15% lasted for 3 months, while the remaining 10% suffered from chronic pain. Sieradzki et al. [29] conducted a study of 110 students of the Faculty of Physiotherapy at the Medical University of Bialystok and observed that 46% of the students did not experience back pain, while over half (54%) had such problems permanently or periodically. The author's own studies confirmed a similar percentage of the studied group experiencing pain in the lower back. 41.5% of the military cadets of the Wroclaw Military Academy suffered from pain syndromes of this part of the back. However, according to Stefanowicz and Kloc [23] , who carried out similar research on a group of 40 nursing students, 75% of the respondents felt back pain, whereas 25% did not. [8] . The studies showed that lumbar back pains were a common occurrence among the students. The authors also found that lumbar back pain hindered or restricted students' daily activities such as sitting, standing or taking physical activity. Król et al. [24] observed during their research that non-specific back pain with the differentiated characteristics and clinical course is a common disorder among medical students. In addition, they noted that students in the examined population significantly differed in terms of physical activity, both in its total dimension and in leisure time. According to the authors, the level of physical activity clearly influences pain in the lumbosacral spine, but no relationship was seen between the time spent sitting and its occurrence and intensity. In Dega's opinion [25] , in the back pain prevention, emphasis should be placed on strengthening the abdominal and paraspinal muscles in order to eliminate pain and to prevent such ailments. The author is convinced that physical activity and sports can be in favor of the above.
The phenomenon of back pain syndrome in soldiers has also been in the research interests of many authors. Nevertheless, most publications concern pain in aircraft and helicopter pilots [10] [11] [12] [13] . Researchers on the subject have found a significant link between back pain and the number of hours spent by pilots, both of aircrafts and helicopters, in the air. The authors of numerous articles claim that the current knowledge about pain and preventive activities is insufficient [14, 26] . However, some researchers are aware of the phenomenon of the pain occurrence among other groups of soldiers [27] [28] [29] [30] . Studies conducted on a group of more than 159,000 Israeli soldiers allowed the authors to state that the annual incidence of lower back pain syndrome was 0.05% [31] . The authors observed that the relative risk of back pain was higher among soldiers serving in administrative units than in combat and support units. According to Bery et al. [32] , lower back pain is 70% more common in soldiers than in general population. This is due to the positions adopted and loads in the training and combat process. According to the authors, the US Marine Corps soldiers with spinal disk damage (77%) and chronic low back pain are characterized by the decreasing mobility range of the lumbar part of the spine, which is not the case in healthy soldiers of this formation. Research on the effectiveness of 6-month special muscular-nervous exercises and counseling programs aiming at the reduction of the incidence of lower back pain conducted among Finnish conscripts by Suni et al. [33] provide evidence that exercise and education to improve control of the lumbar spine positively affect the daily functioning and effectiveness of missions carried out within the military service. Taanila et al. [34] carried out research among 982 Finnish conscripts aged 18-28 years to determine the relationship between the low level of physical activity and pain in the lower back. In the authors' opinion, soldiers with the lower level of torso muscles endurance and low aerobic performance capacity are at a higher risk of pain syndromes of this part of the spine. In addition, these researchers observed an increased risk of lower back pain among lower educated soldiers.
Regrettably, in this part of the study it is not possible to perform a comparative analysis of the physical fitness of soldiers depending on the location of lower back pain syndromes due to the lack of available publications on the above research subject.
Lenart D. Location of back pain vs physical fitness of cadets Balt J Health Phys Act. 2019;11(2):85-98
